RUG 30 2004 15:23 FR GE CORPORATE R-D 51B3BV7751 TO 817B387293B6 P. 02/14 


S.N. 09/681 ,220 RD-27,679 


The listing of claims will replace all prior versions, and listings, of claims in the 
application: 


LISTING OF CLAIMS 


1 . (currently amended) A matching layer for an ultrasound probe comprising a plurality 
of sublayers attached together, the sublayers having different impedance values, a first 
sublayer of the plurality of sublayers being disposed adjacent to an element of a transducer 
of the ultrasound probe, a last sublayer of the plurality of sublayers being disposed adjacent 
to a target, the impedance value of the first sublayer being less than or equal to the 
impedance value of the element of the transducer, the impedance value of the last sublayer 
being greater than or equal to the impedance value of the target, the impedance values of 
the sublayers decreasing from the first to the last sublaye r, wherein each of said sublayers 
comprises a plurality of materials having different impedance values, and one of said 
materials is distributed in another of said materials . 

2. (currently amended) The matching layer for an ultrasound probe of claim 1 A wherein 
the impedance value of the first sublayer is proforably within about 20 percent of, moro 
pr e ferab l y with i n lO poroont of, and most pr e f e rably oqua l to the impedance value of the 
transducer element. 


3. (currently amended) The matching layer for an ultrasound probe of claim 1 A wherein 
the impedance value of the last sublayer is proforably within 20 percent of M more proforably 
within 10 poroont of y and moot pr e f e rab l y oqua l to the impedance value of the target. 

4. (currently amended) The matching layer for an ultrasound probe of claim 1 A wherein 
each of the sublayers has a thickness of less than about 100 pm, proforab l y looo than about 
7 5 pm, moro proforably leeo than about 50 pm, and most proforably lose than 10 pm . 

5. (original) The matching layer for an ultrasound probe of claim 1 wherein the 
matching layer has a thickness of about one-quarter wavelength of a central frequency of 
the transducer element when the transducer element is energized. 
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6. (original) The matching layer for an ultrasound probe of claim 1 wherein the 
matching layer has a thickness equal to an odd multiple of one-quarter wavelength of a 
central frequency of the transducer element when the transducer element is energized. 

7. (original) The matching layer for an ultrasound probe of claim 6 wherein the odd 
multiple is smaller than or equal to 21 . 

8. (currently amended) The matching layer for an ultrasound probe of claim 1 wherein 
a sublayer is made of a oomposite material having at least two components^ and each of 
said components com prises one material distributed in another material . 

9. (original) The matching layer for an ultrasound probe of claim 8 wherein the at least 
two components have different impedance values and each of the components forms a 
pattern in the sublayer 

10. (currently amended) The matching layer for an ultrasound probe of claim 9 wherein 
the sublayer is made by a process comprising the steps of: 

forming a sheet of the a first component, the sheet having a thickness of about one- 
quarter wavelength or an odd multiple of one-quarter wavelength of the central frequency of 
the transducer material; 

forming openings in the sheet; and 

filling the openings with at least one other component. 

11. (currently amended) The matching layer for an ultrasound probe of olaim 10 wherein 
the first component 4s comprises a material selected from the group consisting of nickel, 
aluminum, tin, lead, zinc, titanium, zirconium, iron, cobalt, copper, manganese, chromium, 
tungsten, gold, silver, magnesium, silicon, ceramics, metal oxides, metal sulfides, metal 
nitrides, glass, cement, mixtures thereof, and alloys thereof; and the at least one other 
component is selected from the group consisting of rubbers, epoxy, polystyrene, 
pdyurethane, polyethylene, polypropylene, polybutylene, polyvinyl chloride, polybiphenyl 
chloride, polymethylmethacrylate, polycarbonate, copolymers thereof, and mixtures thereof. 
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12. (currently amended) The matching layer for an ultrasound probe of claim 10 wherein 
the first component is comprises a material selected from the group consisting of rubbers, 
epoxy, polystyrene, polyurethane, polyethylene, polypropylene, polybutylene, polyvinyl 
chloride, polybiphenyl chloride, polymethylmethacrylate, potycaifconate, copolymers thereof, 
and mixtures thereof; and the at least one other oomponent is selected from the group 
consisting of nickel, aluminum, tin, lead, zinc, titanium, zirconium, Iron, cobalt, copper, 
manganese, chromium, tungsten, gold, silver, magnesium, silioon, ceramics, metal oxides, 
metal sulfides, metal nitrides, glass, cement, mixtures thereof, and alloys thereof. 

13. (currently amended) The matching layer for an ultrasound probe of claim 8 wherein 
tho at l oa e t two oompononto said one material and said another material are mixed 
together. 

14. (currently amended) The matching layer for an ultrasound probe of claim 13 wherein 
a binder is mixed with tho at loa e t two oompononto said one material and said another 
material . 

15. (currently amended) A method of making a matching layer for an ultrasound probe 
comprising the steps of: 

forming a plurality of sublayers having different impedance values; and 

attaching the sublayers together such that a first sublayer, being disposed adjacent 
to an element of a transducer of the ultrasound probe, has an impedance value equal to or 
less than an impedance value of the transducer element; the last sublayer, being disposed 
adjacent to a target, has an impedance value greater than or equal to the impedance value 
of the target; and the impedance values of the sublayers decrease from the first to the last 
sublayer; 

wherein the forming of each of the sublayers comprising the steps of: 
forming a sheet ef comprising a first material distributed in a second material: 
forming openings in the sheet; and 
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filling the openings with at loact ono othor a third material having a different 
impedance than the impedance of the first material. 

1 6. (currently amended) The method of making a matching layer for an ultrasound probe 
of claim 15 wherein the step of forming the sheet of comprising the first material and the 
second material is done by a method selected from the group consisting of electroplating, 
electrophoresis, tape casting, slip casting, and gel casting; the step of forming openings in 
the sheet is done by a mothod co l ootod from tho group cons is t i ng of etching. Gutting, 
photo l ithography, and l acor ablation leaving empty areas in the sheet : and the step of filling 
the openings is done by a method selected from the group consisting of spraying, InkJet 
printing, screen printing, tape casting, slip casting, and gel casting. 

17. (currently amended) A method of making a matching layer for an ultrasound probe 
comprising the steps of: 

forming a first sublayer on a temporary substrate; 

forming at least one other sublayer on the first sublayer to provide a plurality of 
sublayers comprising a first and a last sublayer, the plurality of sublayers being attached 
together; and 

removing the plurality of sublayers from the substrate; 

wherein each subl ayer comprises particles of one material dispersed in another material, 
and impedance values of the sublayers change monotonically from the first to the last 
sublayer. 

18. (original) The method of making a matching layer for an ultrasound probe of claim 

17 wherein the step of forming the sublayers is done by a method selected from the group 
consisting of fnkjet printing, screen printing, tape casting, slip casting, gel casting, 
electrophoresis, and electroplating. 

19. (original) The method of making a matching layer for an ultrasound probe of claim 

18 wherein each sublayer is a composite of at least two materials having different 
impedance values and the composite has a composition selected such that impedance 
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values of the sublayers as arranged In the matching layer change monotonically from the 
first to the last sublayer. 

20. (currently amended) The method of making a matching layer for an ultrasound probe 
of claim 15 wherein the first material is selected from the group consisting of nickel, 
aluminum, tin, lead, zinc, titanium, zirconium, iron, cobalt, copper, manganese, chromium, 
tungsten, gold, silver, magnesium, silicon, ceramics, metal oxides, metal sulfides, metal 
nitrides, glass, cement, mixtures thereof, and alloys thereof; and the at least ono othor third 
material is selected from the group consisting of rubbers, epoxy, polyurethane, 
polyethylene, polypropylene, polybutylene, polyvinyl chloride, polybiphenyl chloride, 
polymethylmethacrylate, polycarbonate, copolymers thereof, and mixtures thereof. 

21 . (canceled) 

22. (original) A method of making a matching layer for an ultrasound probe comprising 
the steps of: 

providing a first material in a particulate form, the first material having a first 
impedance value; 

forming a plurality of sheets of the particulate first material; said plurality of sheets 
having different porosities; 

sintering the particulate first material to produce porous sheets of the first material; 

infiltrating the porous sheets of the first material with a liquid of a second material 
having a second impedance value different from the first impedance value; 

solidifying the second material to form a plurality of sublayers having varying 
sublayer impedance value; 

attaching the sublayers together to form the matohing layer for an ultrasound probe 
in an order such that the sublayer impedance value varies monotonically through the 
matching layer. 
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23. (original) The method of making a matching layer for an ultrasound probe of claim 
22 wherein the first material has a higher impedance value than the second material. 

24. (original) The method of making a matching layer for an ultrasound probe of claim 
22 wherein the first material is selected from the group consisting of nickel, aluminum, tin, 
lead, zinc, titanium, zirconium, iron, cobalt, copper, manganese, chromium, tungsten, gold, 
silver, magnesium, silicon, ceramics, metal oxides, glass, cement, mixtures thereof, and 
alloys thereof; and the second material is selected from the group consisting of rubbers, 
epoxy, polyurethane, polyethylene, polypropylene, polybutylene, polyvinyl chloride, 
polybiphenyl chloride, polymethylmethacrylate, polycarbonate, copolymers thereof, and 
mixtures thereof. 


25. (new) The matching layer for an ultrasound probe of claim 1 , wherein the impedance 
value of the first sublayer is equal to the impedance value of the transducer element. 

26. (new) The matching iayer for an ultrasound probe of claim 1 , wherein the impedance 
value of the first sublayer is within 10 percent of the impedance value of the transducer 
element. 

27. (new) The matching layer for an ultrasound probe of claim 1 , wherein the impedance 
value of the last sublayer is equal to the impedance value of the target. 

28. (new) The matching layer for an ultrasound probe of claim 1 , wherein the impedance 
value of the last sublayer is within 10 percent of the impedance value of the target. 

29. (new) The matching layer for an ultrasound probe of claim 1 wherein each of the 
sublayers has a thickness of less than about 10 pm. 

30. (new) The matching layer for an ultrasound probe of claim 1 wherein each of the 
sublayers has a thickness of less than about 50 pm. 
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